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“
AWS D1.1

Square-groove weld (1)
Butt joint (B}
Corner joint (C)

M = stesl
R
Base Groove preparation
metal thickness Gas
Tolerances Permittea| shielaing
Weiding Joint {U = untimited) As detailed As fituo welding for
process designation T Ty Root apening oositions | (FCAW) | Notes
8-L1a 1/4 max - R=T, +1/16,~Q +1/4,-1/16 Al o N
SMAW i
C-Lla 1/4 max ¥} R=T, +1/16,-0 +14.=1/16 Ajl L. -
GMAW R . Not
FCAW 8-L1a-GF 3/8 max - R=T, *1/16.-0 *1/4.-118 Alt reouread | AN
Sauare-groove weld (1}
Butt joint (B) ’-{_H_
E ) by n |
- ‘._Lfiz ‘ Yy i
=
Base Groove preparation
metal thickness = G_as
oterances Perm-tted | smieiqung
Welding Joint {U = unlimited) As getailed As fit uo welding for
process designation Ty Ty Root opening g sositions | {FCAW) | Notes
SMAW 8-L1b 1/4 max - R=2T,2 +1/16,-0 *1/16,<1/8 Al - C.N
GMAW B-L1b-GF 3/8 max - R=0to1/8 +1/16,-0 +1/16,-1/8 All — e
FCAW required N
SAW 8.L1.8 172 max - R=0 «Q +1/16,-0 Flat - | CON

Note A: Not prequalified for gas metal arc wetding using short circuiting transfer.
Note C. Gouge root 1o sound metal before welding other side.
Note D:  Welds must be centereg on joint,

Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deg provided that the basic joint
configuration (groove angie, root face, root opening) remain the same and that the design throat thickness is
maintained.

Prequalified compiete joint penetration groove welded joints
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configuration (groove angie, root face, r00t opening) remain the same and that the design throat thickness is

maintained.

* £ = Flat, OH = Qverhead.
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AWS D1.1
Square-groove weid (1)
T-ioint (kg it .
joil | 0 .
Corner joint (C) i | }
T
K i
R
T2
Base Groove preparation -
metal thickness Tolerances Permitted | shielding
Welding Joint {U = uniimited} As detailed As fit up weiding for
process designation T T, | Root opening positions | (FCAW) | Notes
SMAW TC-.L1b 1/4 max U R=T,/2 «1/16,-0 +1/16,-1/8 All - C.J
?c':w TC-LI-GF 3/8 max u R=0101/8 +1/16.-0 +1/18,~1/8 Alt Notreq. | A.CJ
SAW TC-L1-8 3/8 max u R=0 =0 +1/16,-0 Fiat - J
Singie V-groave weid (2} Talerances
Bute joint (B Asdetailed | As fitup
R =+1/16,~0| +1/4.-1/16
a = +10°,-0°| +10°,-5°
N
M = steel
Base
metal thickness Gas
. Groove preparation Permicted | stusicing
Welding Joint {U = uniimited) Root Groove weiding tor
process designation Ty Ty opening angle positions” | (FCAW! { Notes
R=1/4 o = 45° Ait - N
SMAW 8-U2a v = R=3/8 o s 30° £.0H4 - N
R =172 a=20° FOH | - N
R = 3/16 e 230 F.V.OW | Requwea | AN
GMAW | g j2a.6F u = A=3/8 .= 30° F Notrea | AN
FCAW
R=1/4 a=30° V. 0M Not req. AN
SAW 8.12a-S 2 max - R=1/4 a = 30° F - N
SAW 8-U2-8 u - R=5/8 a =200 F i - N
Note A: Not prequalified for gas metai arc welding using short circuiting transfer.
Note C:  Gouge root to sound metai before welding other side.
Note J: If fillet weids are used 1n buildings to reinforce groove weids in corner and T.joints, they shali be equai to 1.4 T, but
need not exceed 3/8 in. Groove welds in cornar and T-joints of bridges shall be reinforced with filiet weids equal tc
1/84 T, but not more than 3/8 in.
Note N:  The orientation of the two members in the joints may vary fram 135 deg to 180 deg provided that the basic joint

Prequalified complete joint penetration groove welded joints
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AWS D1.1
Singie-V-groove weid (2) Tolerances
. Corner joint (C} As detailed As fitus
N
R = »1/16,~0| +1/4,-1/18
o =+10°,-0°] ~10°,-5°
M = stee!
Sase
metal thickness Gas
Groove preparation Permitted | shieiding
Welding Joint U = unlimited Root Groaove welding for
process designation Ty Ta opening angle positions | (FCAW) | Notes
SMAW cu2 u u SR COCY 2 ~ -
-U2a
R=3/8 a3 30° £.OH = -
A=1/2 a=20 F.OH - -
R=3/1 = £,v,OH | Required A
GMAW C-U22-GF U 0 316 e = 30°
FCAW /=28 a=30 F Not req. A
R=1/4 a=30° V.0H Not req. A
SAW C-L2aS 2 max 8] R=1/4 a=30° F - =
SAW cus [*) U R=5/8 a=20° £ - -
Single-V-groove weid (2)
Burtt joint (B}
% !
Ty
3
N\
—y R f—
Base Groove preparation Gas
etai thi )
" .lcifnes: Root opening [lSissances Permitted | shueiding .
Weiding Joint {U = uniimited) Root face As detaiied As fitup weiding for |
orocess designation T T, | Groowe angle positions | (FCAW) ' Notes
R=0to 1/8 | +1/16,-0 +1/16,-1/8
SMAW 8-U2 u -| t=0w18 +1/16,~0 Not limited Al - C.N
a = 80° +10°,-0° +10°,-5°
GMAW R=Qtw 1/8 +1/16,-0 +1/16,-1/8 Not AC,
FCAW 8-U2-GF U - f =0to 1/8 +1/16,-0 Not limited All required N
« =60° +10°,-0° +10°,-5°
R=0 =0 +1/16,~0 =0
SAW 8-L2bS Quer /210 | = | f at/amax | +0-1/4 1116 Flat - e
1 inclusive a = 60° +10°.-0° +10°,~5°
R=0Q,a=60°
Over 1/2 10 1 Ry
R==0 +1/16,-0
SAW 8125 | overtwoti2| | R=0.a2800 1 ¢ ..g_¢ +116 Flat = CN
¢ = 1/2 max o = +10°,=0° +10°,-5°
R=0,a =60°
Over 1-1/210 2 | ~ | ¢ .5/8max
Note A: Mot prequalified for gas metal arc weiding using short circuiting transfer.
i Note C: Gouge root 10 sound metat before weiding other side.
— Note K: Weid root after weiding at least one pass on arrow side,
Note N: The arientation of the two members in the joints may vary from 135 deg to 180 deg provided that the basic jont

configuration (groove angte, root face, root opening) remain the same and that the design throat thickness is maintaned.

Prequalified complete joint penetration groove welded joints
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AWS Dl.1
Single-V-groove weid (2}
Corner joint (C) a
A\ !
N/ ; | N’
¥: T '
":' k f *
| Note J
!..72-1 e
Base Groove praparation Gas
metai th}clclness Root opening Tolerances Permitted | shielding
Weiding Joint 1Y = unlimited) Root face As detailed As fitup welding for
process designation T T2| Groove angie positions | (FLTAW! | Notes
‘ ReQto1/8 | +1/16.-0 ~1:16,-1/8 '
SMAW- cu2 e Ul t=0w18| +i16-0 Mot limitea All - ]l
o =60° -10°,=0° -10°.-5 |
GMAW R=Q1tw0 1/8 +1/16,=0 +1/16,-1/8 . 5 Not
U2.GF 7] u t =Qtw 1:8 »1:16,-0 Not limited All \ ACJ
FCAW S o = 60° -10° ~0° +10°,-5° required
. A=Q0 30 ' +1/16,-0
SAW C.L2b-S 1 max 4] f = 1/4 max +0,~1/4 =1/16 Flat - 4K
a »80° +1Q°,=0° ~10°,-5°
Double-V-groove weid (3) See Tolerances
Butt joint {B) : a Note As detailed | Asfitup
\<- 7 t R=:0 +1/16,~-0
N ad
-L—;——xa r< % ™ t =:Q +1/16,-0
i L 4l a=+10°,-0°] +10°.-§ —
A -‘i i Soacer = :0 | +1/16,-0
R e
Note: Same steel as base metal @
Base i
metai thickness Gas
Groove preparation Permtted | shetding
Weiding Joint (U = unlimited) Root Raat Groove welding for
process designanon T Tz opemng face angie posttrons® FCAW Notes
v, R=1/4 f=0to 1/8 a =45 Al -
preterabiy - C.M,
SMAW 8-U3a 5/8 or thicker | — A=38 f=0t0 1/8 a = 30° F.OH = 5
Spacer = 1/8 x R R=1/2 f=0101/8 a =20 F.OH =
SAW B-U3aS o -| R=98 f=0t0 /4 a=20 £ = M.N
Soacer = 1/4 x R

Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.

Note C:  Gouge root 10 sound metal before welding other sige.

I tillet weids are used n busldings to reinforce groove welds in corner and T-joints. they shall be equal to 1/4 Ty but

need not exceed 3/8 in. Groave welds in corner and T-joints of bridges shall be reiniorced with fillet welds equal to

1/4 Ty but not more than 3/8 in.

Note K: Weild root after weiding at ieast cne pass on arrow side.

Note M: Double-groove weids may have graoves of unequal depth, but the depth of the shaliower groove snail be no less than
one-fourth of the thickness of the thinner part (oined.

Note N: The orientation of the two members in the joints may vary from 135 deg 0 180 deg provided that the basic jotnt
configuration (groove angle, raot face, root opening) remain the same and that the design throat thickness is
maintaned.

*F = Fiat, OH = Qverhead.

Note J:

Prequalified compiete joint penetration groove welded joints
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N AWS DL.1
Doubie-V-groove weld (3} For 8-U3c-S only
Butt joint (B} T, St
Quer to
2 2-12| 1-3/8
} 212 3 |rwe
—t T 3 35/812-1/8
I { 1 358 4 (238
) —_T 4 4.3/4| 2234
[ sva s12| 314
51/2 6-1/4133/4
ForTy; > 6-1/4,0r T, < 2
Sy = 23 (Ty~1/4)
Base Groove preparation
. Gas
]
metal thickness Root opening Toferances Permitted | shieiding
Welding Joint (U = uniimited) Root face As detailed As fitup welding for
process designation Ty Ta Groove angle positions | (FCAW) | Notes
SMaw AR u, R=010 1/8 “18-0 | +118.-18 L2 ST
GMAW 3.U3GE preferably | = | - f sQtw 1/8 +1/16,~0 Not limited Alt Not ACM,
FCAW | 6/8 or larger a=p§ =60 . +10°,-0 +10°,-5° required N
R=1/8 +1/16,~0 +1/16,-1/8
. t =0 +1/16,-0 Not limited - M.P,
SAW 8-U3b-S 1-1/8 min - a =g =60 +10°,-0° +10°,-5° Flat NX
[Sq = 2/3 T4, S = 3/8 min
A=0 =0 +1/16,~0
f = /4 max +0.~1/4 Not limited MK
N SAW 8-L3S 1.1/2max | = a = 60°;3 = 80°| +10°,-0° +10°,-5° Flat - N
Sy = 2/3 (T1-1/4), S = 1/3 (T,=1/4)
R=Q =0 *1/16.-0
f = 1/4 max +0.-1/4 Not limited cM
SAW 8-U3-S y = a =3 = 60° 10" -0° +10°,-5° Flat - N
To find Sy see table above; Sy 2 Ty ={Sy = 1/4)
Note A: Naot prequalified for gas metal arc welding using shart circuiting transfer.
Note C: Gouge root 1o sound metal before welding other side.
Note K: Weld roat after weiding at least ane pass on arrow side.
Note M: Oouble-groove welds may have grooves of unequai denth, but the depth of the shallower graove shall be no less than one-fourth
of the thickness of the thinner part joined.
Note N: The arientation of the two members in the joints may vary from 135 deg to 180 deg provided that the basic joint
configuration (graove angle, root face, root opening} remain the same and that the design throat thickness is
maintained.
Note P:  Weld Sp first with gas metai arc {spray transfer), flux cored ar¢, or shieided metal arc with low hydrogen
electrodes. The root of this weld shali be back gouged. Weld Sy with singie- or multipie-pass submerged arc
welding in flat position after welding is compiete on the other side.
Note X: It 1s permissible for the groove opening o vary from 0-1/8 in., in whieh case, weld as follows:
Seal weid the Sq groove first with shielded metal arc using low hvdrogen electrodes and
compieting the weld with submerged arc weiding. The root of the seal weld shaii be back-
gouged. Weid the 52 groove with shieided metal arc using low hydrogen efectrode or by.sub-
merged arc weiding.
Prequalified complete joint penetration groove welded joints
L

ATIT-Al
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AWS DI1.1
Singie-bevei-groove weid (4} Tolerances
Butt joint (8} As detailed | As fitup
N’
R = +1/16,~0| +1/4,-1/16
..%._ s = 10 0| +10°,-5°
Me=stesi _4
Ty fe—
Base
metal thickness Groove preparation Permitted
Weiding | Joint (U = unlimited) Root ~Groove weiding | Gas
process designatian Ty Ty opening angle positions® | shielding | Notes
) R=1/4 o = 45° At - 8r.N
U J =
SMAW Buda R = 3/8 a = 30° F.OH = 8r.N
R= 3/16 a=30° All Required |A,Br N
GMAW B8-U4a-GF U - R=1/4 a=45° Al Not req. |ABrN
Foaw R=3/8 a=30 Fiat Notreg. |ABeN
Single-bevel-groove-weid (4! Tolerances
T-joint (T) As detailed | Asfitup
Carner joint (C) Note V '
R=~1/16-0|+1/4,-1/16
o = +10°,=0° | #10°,-5°
M = steel
A
metal thickness . Gas
Groove preparation Permitted | shietding
Weiding Joint (U = untimited) Root Groove weiding for
pracess designation T T2 opening angie positions® | (FCAW) | Nates
=1 = 45° All - A"
SMAW TC-Ude u u LIRUL, 2
R =3/8 a=30° F,OH - ERY
. R=3/16 a=30° AN Required [ A, J, V
GMaw "
FCAW TC-U4e-GF 9} u R=3/8 a =30 Flat Notreq. [A, 4,V
R=1/4 a = 45° All Notreg. |A, J. V
R=3/8 a =30"
SAW TC-U4a-S U 8] Flat - Jv
R=1/4 a = 45°
Note A: Nat prequalified for gas metal arc weiding using short circuiting transfer.
Note J:  If fillet weids are used in buiidings 10 reinforce groove weids in comer and T-jaints, they shail be equai to 174 Ty but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shail be reinforced with fillet weids egual to
/4 T, but nat more than 3/8 in.
Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deg provided that the basic joint
configuration (groove angle, raot face, root cpening) remain the same and that the design throat thickness is
maintained.
Note V: For corner joints, the autside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the welding operations without
excessive edge melting.
*F = Flat, OH = Qverhead. s

Prequalified complete joint penetration groove welded joints



LANL Engineering Standards Manual 0ST220-03-01-ESM
GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Chapter 13, Welding

Rev. 0, 8/16/04
Page 7 of 28

AWS D1.1

Single-bevei-groove weid {4}
8utt jaint (B}

Limitations

Bridge appiication limits the use of these :oints 1©
horizontai position (see 9.12.1.5).

. t
Groove preparation !
Base Qove Prep Gas H
metal mfck.ness Root opening Tolerances Permitted | shieiding f
Weiding Joint {U = uniirnited) Root face As detailed As fitup welding tor |
process | designation T, T2 Groove angie positions | (FCAW} | Notes
SMAW 8-ua u - | Ae=Qw /8 +1/16.-0 ~1/16,~1/8 All i B
GMAW f =Qto /8 +1/16,-0 not limited Not ! AL,
FCAW B-Ua.GF e a = 45" +10°,-0° «10°,-5° all required = N
Singie-bevel-groave waid (4)
T-joint (T) .
Carner joint (C) YT Notev
d
Note Y Note J
l""z "'| Ri—
Base g enarati
metl roove preparation s
Roat cpening Tolerances Permitted | cnietging
Welding Jaint {U = unlimited) Root tace As detailed As fit up weiding tor
process designation T T2 Groove angte positions | (FCAW) | Notes
SMAW TC-Uda U 7] A=0to1/8 +1/16,~0 +1/16,-1/8 All - C.JVv
GMAW t =Qw 1/8 +1/16,~Q Nat limited
CeAw TC.Uda-GF u U . =45 O, =0 ~10° -5° Al Not reg. |A.CJ.V
R=Q =0 +1/4,~Q
SAW TC-L4a-S 3/4 max U f =1/8 max +0,-1/8 :1/16 Fiat - v,y
a =60° +10°,-0° +10°,-5°
Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.
Note C.  Gouge root 10 sound metal before weiding other side.
Note J: If fiilet weids are used in buildings 1o reinforce groove welds in cormer and T-joints, they shall be equai to 1/4 T, but
need not exceed 3/8 in. Groove weids in corner and T-joints ot bridges shail be renforced with fillet weids equal 10
1/4 T4 but not more than 3/8 in.
Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deg provided that the basic joint
configuration {groove angle, root face, root opening) remain the same and that the design throat thickness is
maintained.
Note V: For corner joints, the outside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the weiding operations without
excessive edge meiting.
Note Y: Shieided metal arc, submerged arc. gas metal arc (spray transfer). or flux cored arc backing fillet weid required.

Prequalified compiete joint penetration groove welded joints
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AWS DI1.1
Single-bevel-groove weid {4) Toierances
T-ivint (T) Note V As detaileg | As fitup
Cal joint (C) :
rner joi .
R=~1:16,-0} +1/4,-1/16
a ==10",-0°] =-i0",-5°
S8
!
M = steel (s 8.2.4,9.2.5,10.24) ™12 Note
45" to0 90°
Base Gas
metal thickness Groove preparation Permitted | shielding
Weiding Joint (U = untimitea) Root Groove welding for
process designation T Ts opening ' angle positions® | (FCAW) | Notes
SMAW = TC.Udd 0 R=1/4 a3 85 All o Y
. H U = -
R=3/8 a=30° F.OH -
R=316 a = 30° An Reguiredt
GMAW :
TC-Udd-GF u =3 T30 F
FCAW C-Vdd-G U A=338 “ ;o Fiat — ALV
R=1/4 a =35 All
) R=38 a = 30°
SAW | TC-U4ab-S u §; " Flat = 4V
R=1/4 a=4§ .
Singie-bevel-groave weid (4}
T-joint (T}
Carner joint (C}
N
Note J
Base Groove preparation |
metal thickness — Gas
o Root opening Tolerances Permitted | shieiding
Weiding loint (U = yntimited} Root face At detaied AsTiup weiding for
process designation T Ta Groove angte positions | {FCAW) | Notes
SMAW TC-Udb U v A=0t 1/8 +1/16,-0 +1/16,~-1/8 Atl - CJdv
GMAW f=0101/8 +1/16,-0 Not limited Not AC
. : Al :
fCAW TC-UaL-GF 8] 8] o = 48° “10°.-0° T - 1 e 0
R=0 =0 “1/4,-0
SAW TC-L4BS 3/4 max u [ f=18max +Q,-1/8 2118 Fiat = th ik
a = 60° -10°,-0° +10°,-5° ¢

Note A: Not prequalified for gas metal arc weiding using short cirguiting transfer.
Note C: Gouge root to sound metal before weiding other side.

Note J: if fillet weids are used in buildings to reinforce groave welds in corner and T-joints, they shall be equal to 1/4 T4 but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shall be reinforced with fillet welds equal to
1/4 T, but not mare than 3/8 in.

Note V: For corner joints, the cutside groove preparatian may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the welding operations without
excessive edge meiting,

Note Y: Shieided metal arc, submerged arc, gas metal are (spray transter), or flux cored or backing fillet weid requireg.

*F = Flat, OH = Overhead.

Prequalified complete joint penetration groove welded joints —



LANL Engineering Standards Manual 0ST220-03-01-ESM

Chapter 13, Welding

GWS 1-06 — Weld Joint Design

Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 0, 8/16/04

Page 9 of 28
N
AWS Dl.1
Double-bevei-groove weid (S} Tolerances
Butt joint (B) As detailed | Asfitup
T-joint (T}
Corner joint (C) R==0 +1/16.-C
t a+1/16,~0] =116
o =+10°,-0°] *10°,-5°
LS Soacer = +0 | +1/16.-0
Note: Same steel as base metal - T
Base
metal thickness . Gas !
Groove preparation Permitred | shielding
Weiding Joint (U = uniimited) Root Root Groove “welding for
process designation T T2 opening face angle pasitions® | (FCAW) | Notes
v,
8-usb preferably | _ | Qa4 f =0t 1/8 @ =45° All = £
5/8 or thicker M.N
Sopacer = 1/8 X R
SMAW
u, R=1/4 f =0t 1/8 a =48° All = I:i/
TC.USa preferably 7] 4
\ , 5/8 or thicker - . c.J.
N ISoacer = 1/8 X R R =3/8 f =0t 118 a =30 F. OH - M.V
Note C: Gouge root of joint before welding the other side.

Note J:

Note M:

Note N:

Note V:

If fillet weids are used in buildings to reinforce groove weids in comer and T-joints, they shail be equai to 1/4 T, but
need not exceed 3/8°in. Groove welds in corner and T-jaints of bridges shall be reinforced with fillet weids equal to0
1/4 T but not more than 3/8 in. .

Doubie-groove weids may have grooves of unequal depth, but the depth of the shailower groove shail be no less than
one-fourth of the thickness of the thinner part joined.

The orientation of the two members'in the joints may vary from 135 deg to 180 deg provided that the Dasic joint
configuration (groove angle, raot face, root opening) remain the same and that the design throat thickness is
maintained.

Far comer joints, the outside groove preparation may be in either or both members, provided the pasic groove
configuration is not changed and ad edge dista is mai d 19 support the weiding operations without
excessive edge meiting.

*F = Flat, OH = Overhead.

Prequalified complete joint penetration groove welded joints
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AWS D1.1
Double-bevet-groove weid (5) )
Butt joint (8)
N
Groove preparation
Base Gas
matal thickness Root opening Tolerances Permitted | snieiging
Weiding Joint {U = uniimited) Root face As detailed As fit up welding for
process’ designation Ty T Groove angles positions | (FCAW) | Notes
- u. R=Qto0 1/8 -1 16,=0 +1/16,~-1/8.
SMAW - 8.-USa preferably - f =Qto 18 +116,-0 Not fimited All - C. ™,
58 or thicker a = 4§ aes Tl L w10 2
g =0 w15 W -0 L |
U, R=Qt1'8 -1/16,-0 *1/16,-1/8
GMAW 8.US-GF ureferaply - t = Ot? 1:8 +1/16,-0 Not limitea All Notrea. | A.C,
FCAW 5 8 or thicker| a =45 10,0 1 =5 .
39 -0 !
Doubie-bevel-groove weid (5]
T-joint(T)
Commer joint (C} Note V
. 5 ¥
w—
L_ .".," Note J N
Tz R*""
Base Groave preparatian
metal ) Gas
o Root gpening Tolerances Permitted shieiding
Wetding Joint (U = unfimited) Root face A3 detailled As fit up welding for
progess designation T Ty Groove angle positions | (FCAW) | Notes
U,
SMAW TC-USb preferably u All - c.J
5/8 or thicker R=0t 1/8 +1/16,-0 +1/16,-1/8 M,V
f =0t 1/8 +1/16,-0 Not limited
u. a =45° +10°,-0° +10°,-6° Not
GMAW | TCUSGF | preferably | U ‘ ‘ Al requirea | A -
5/8 or thicker LM Vv
R=Q =0 +1/16,-0
SAW TC.US%S U 7] f = 3/16 max +0,~3/16 <1/186 Flat - LMV
& = 60° +10°,=0° ;o *10 -5
.
Note A: Not prequaiified for gas metal arc weiding using short circuiting transter,
Note C. Gouge root to sound metal before welding other side.
Note J:  If fillet weids are used in buildings 0 reinforce groove welids in corner and T-joints, they shail be equal to 172 T, but
need not exceed 3/8 in. Grogve weids in corner and T-joints of bridges shail be reinforced with fillet welids equal 10
1/4 T4 but not more than 3/8 in.
Note M: Double-groove weids may have grooves o1 unequal deoth, but the depth of the shallower grogve shail be no less than
ane-fourth of the thickness of the thinner part joined.
Note V: For corner joints, the outside groove preparation may be in either or botn members, provided the basic aroove
configuration is not changed and adequate edge distance is maintained to support the welding operations without
exressive egge meiting.
Note Z: When lower piate is beveied, make the first root pass on this side. N

Prequalified complete joint penetration groove welded joints
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AWS D1.1
L Double-bevei-groove weld (S) Tolerances
T-joint (T) As derailea | As fitup
Corner joint (C)
] =:0 +1:18,-0
P %g % f = +1/16,-C] Not limiteg
o = +10°,=0° +10°,-5°
R Spacer = 20 | +1/16,=-0 -
M = steel Ty a
Note: Same steel as base metal
Base
metal thickness ) Gas
. ) Groove preparation Permitted | niaiding
Welding Joint {U = uniimited) Raot Root Groove Dl for
process designation Ty Ty opening face angie posttions* | (FCAW) | Notes
U Cd
o R=1/4 tf =0tw1/8 a = 48° Alt - v, M
AW TC-U preferably |y
- o 5/8 ar thicker <, 4
|Spacer = 1/8 X R R=3/8 f =0t01/8 a =30° F. QM - v,
Doubie-bevei-groove weid (5)
T-jaint (T}
Corner joint {C Note V
-
—_— T
e 60° to0 30°
Groove preparation
Base Gas
. metal m.»cx'ms Roct opening Toierances Permitted | shieiding
Weiding Joint 1U = untimited) Root face As detailed As fitup weiding for
process designation T T9 | Groove angle positions | (FCAW) | Notes
U, R=Qtw0 1/8 +«1/16,-0 +1/16,-1/8 .y
SMAW TC-USd preferabily u f =0t 1/8 +1/16,-0 Not limited All - V. M
5/8 or thicker a = 45° +10°,-0" +10° ,-5° :

Note C: Gouge root 10 sound metal before weiding other side.

Note J: If fillet weids are used in buiidings to reinforce groove weids in corner and T-joints, they shail be equal to 1/4 T, but
need not exceed 3/8 in. Grogve welds in cormer and T-joints of bridges shail be reinforced with fillet weids equal to

1/4 T, but not more than 3/8 in.

Note M: Double-groove weids may have grooves of unequal depth, but the depth of the shailower groove shall be no less than

one fourth of the thickness of the thinner part joined.

Note V: For corner joints, the outside groove preparation may be in either or both members, provided the basic grogve
configuration is not changed and adequate edge distance is maintained 1o support the welding cperations without

excessive edge metting.
*F = Fiat, OH = Qvernead.

Prequalified complete joint penetration groove welded joints
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Single-U-groove weid (6) Toierances
8utt joint (8} " As i
Corner joint (C) As detailed s fit up
N’
A z+1/16,=0] +1/4,=1/16
a =+10°,-0"| +10° -§°
f =<1/16 Not limited
r =+1/8-0| 21/186
Base
metal thickness Gas
. Grogve prapartion Permitted | shielding
Weiding Joint {Y = unlimited) Root Groove | Root Groove | weiding for
process designation T Ta opening angle face radius | positions® | {(FCAW) | Notes
R=0°to 1/8 a = 45" f=1/8 r=1/4 All = c
8-U6
v v R=20°t01/8 o =20° t=1/8 rs 1/4 F,OH = o
SMAW
R=0°t01/8 a =45° ta /8 r=1/4 All I C.d
c.ué u u
R=0"tw01/8 a =20° f=1/8 r=1/4 F.QH - C.d
GMAW B-UG-GF u R=0"t01/8 a=20°| f=1/8 r=1/4 All Notrea. | AC
FCAW C-UB-GF ] u R=0"t01/8 a=20"| f=1/8 r=1/4 All Notreq. | ACJ
Double-U-groove weid (7) l ’ Tolerances Tolerances
Butt jaint (B) I For 807 and B-U7-GF For B.U7-S
As derailed As fit up As detaiied Ag fit up
R =+1/16,-0 +1/16,-1/8 || R = =0 +1/16.-0
a =+10°,-0 +10°,-5° t =+Q,-1/4 =1/16
5 ( f =+1/16,-0 Not limited
r =+1/8,~0 +1/16 )
RIT N
a
Hase
metal thickness Gas
L Groove preparation Permitted | shielding
Welding Joint (U = uniimited) Root Gracve Root Groove | welding for
process designation Ty Ty opening angle face radius | positions® | (FCAW) | Notes
U, R=0to1/8 | a = 45° f=1/8 r= /4 Al = c.M
SMAW 8-U7 preferably -
5/8 or thicker R=0t0 1/8 | a = 20° f=1/8 r=1/4 F,OH - o]
GMaw : Y. Not .
8-U7-GF areferably 5 R=Quw 1/8 |a = 20° f=1/8 r=1/4 All . AG
FCAW . required ;M
5/8 or thicker b
SAW 8.U7s u - R=0 a=20°] f =1/8max |r=1/4 F - Im
i
i
Note A: Not prequalified for gas metal arc weiding using short circuiting transter.
Note C:  Gouge root 1o sound metal before weiding ather side.
Note J: If fillet weids are usad in buildings t@ reinforce groove wefds in corner and T-joints, they shall
e equat to 1/4 T4, but need not exceed 3/8 in. The reinforcement of groove weids in corner
joints. when required, and T-jomnts in bridges shall be made with fillet weids equai w0 1/4 Tl‘
These fillet welds need nut exceed 3/8 in.
Note M: Dauble-groove weids may have grooves of unequal depth, but the depth of the shallower groove snail be no less than

one-fourth of the thickness of the thinner part joined.
*F = Flat, QH = Overhead. ’

Prequalified complete joint penetration groove weided joints
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. AWS Dl1.1
Singte-J-groove weid (8} . T. jojerances
N Butt joint (B) ) ! As detaiied | As fitu
!— T!__ $ l t up

R = +1/16,-0} +1/16,-1/8
a =+10°,-0°] +10°.-5°
f = +1/16,-0] Notlimited
r=+1/8-0{ 116

Base Gas
metal ‘h'fk'."'“ Groove preparation Permitted | shielding
Weiding Joint (U = uniimited) Roat Groove | Root Groave weiding for
process | designation T T2 opening angle face radius | pasitions | (FCAW) | Nates
SMAW 8.u8 u 5 Re«Qto1/8 | a =46 | f=1/8} r=3/8 All = 8r.C
GMAW 8-UB-GF u - | Ra0w18 | a=30° | t=w8}| =B Al Not  1agrC
FCAW required
Single-J-groove wela (8} lesacss
T-joint (T) Ag detailed | As fit up
Corner joint (C) Note v
A =+1/16,-0] +1/16-1/8
a = +10°,-0°} +10°,-5°
t= +1/16,-0| Not limited
Note J
NS ot r=+1/8,=-0 116
Base
metal thickness Gas
o Groove preparation Permitted | shietding
Welding Joint (U = unlimited} Root Groove Root Groove weiding for
process designation Ty I Ty apening angle face ragius | positions | (FCAWI Nates
SMAW Teus u R=0tw 1/8 | a=45 f=1g8 | r=3/8 All = CJv
UBa U MR=0w 8| a=30" | f=1/8 | r=8 | FOH - {cuv
MAW Not A,
Saw | TCussGF v U |[R=0w 18| a=30° | t=1/8 | r=3/8 L requrreat | 1"

Note A: Not prequalified for gas metal arc welding using short cireuiting transfer.
Note 8r: Bridge application limits the use of these joints to the horizontal pasition

Note C: Gouge root 1o sound metal before welding ather side.

I fillet welds are used 1n buildings to reinforce groove welds in corner and T-joints, they shail be equal t0 1/4 T, but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shall be reinforced with titiet weids equal to

1/4 T but not more than 3/8 in.

Note J:

may be in either or both members, provided the basic groove Con-

Note V: For corner jQints, the outside groove preparation
nce is maintained t0 support the weiding operations without excessive

figuration is not changed and adequate edge distal
edge meiting.

* £ = Fiat, QH = Qverhead.

Prequalified complete joint penetration groove welded joints
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AWS D1.1
Single- J-groove weic (8] , Tolerances
Einm M c e Note v As detailed | As fit up
ner joint : ote
joint {C) i : . N,
) R = +1/16,-0| +1/16.-1/8
b 2 =100 | +10°.-5
f H \ =
f = +1/16,-0] Not limited
t T
.—Tz—-;RL—- y X Note J r =+1/8-0] =116
o 457 to SO°
Base
metal thickness Gas
B Groave preparation Permitted | shielding
Welding | Joint {U = untimited) Root Groove Root Groove | welding for
process designation T, T2 opening angte tace radius positions® | (FCAW) | Notes
R=01w0 1/8 a = 45° f=1/8 r=3/8 All - CJ.V
SMAW TC-Usb (8] U
R=01w 1/8 o =30° f=1/8 r=3/8 F.QH - CJv
GMAW " Not AC
FCAW TC-UBL-GF [§) U A=0tw 1/8 o =30 f=1/8 r=3/8 All required v
Double-J:groove weid (9) Tolerances
Butt joint (B) As detailed As fit up
R = +1/16,-0{ +1/16,-1/8
o = +10°,=0°] +10° -5
f = +1/16,-0| Not limited
r »+1/8-0| =1/16
N
Base
metal thickness Gas
Groave preparation Permitted | shielding
Welding Joint {U = unlimited) Root Groove Root Groove weiding for
process designation T Tq opening angle face radius positions | (FCAW) | Notes
Y. . 8r, C
SMAW 8-u9 preferably - AR=0tw 1/8 a =48 f=1/8 ¢=3/8 Al - U
M
5/8 or tricker
GMAW | g 9.GF o - |r=0w18 | a=30" | t=18 | r=38 Al Not | A Br.
FCAW hd preferably e required | C, M
§/8 or thicker
Note A: Not prequalified for gas metal arc weidling using short circuiting transfer.
Note Br: Bridge apptication limits the use of these joints 10 the harizontal position
Note C: Gouge root to sound metal betore weiding other side.
Note J: If filler welds are used in buildings to reinforce graove weids in corner and T-joints, they shall be equal t0 174 T, but
need not exceed /8 in. Groove welds in corner and T-joints of bridges shall be reinforced with fillet welds equal to
1/4 T, but not more than 3/8 in.
Note M: Double-groove wetds may have groaves of unequal depth, but the depth of the shallower groove shall be no less than
one-fourth of the thickness of the thinner part jained.
Note V: For corner joints. the outside groove preparation may be in either or both members, providesi the basic groove

configuration is not changed and adeguate edge distance is maintained to support the weliding operations without
excessive edge mesting.

* £ = Flat, OH = Overnead.
Prequalified complete joint penetration groove welded joints



LANL Engineering Standards Manual 0ST220-03-01-ESM

Chapter 13, Welding

GWS 1-06 — Weld Joint Design

Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 0, 8/16/04
Page 15 of 28

AWS DI1.1
Double-J-groove weld (9) Tolerances
T-joint (T} As detaileg | As fitup
N Corner joint {C)
Note V
R = +1/16,-0{ +1/16,-1/8
‘ a = +10°,-0°| +10°,-5°
f = +1/16,-0| Not limited
Note J ¢ =+1/8,~0 £1/16
LH{L
a
Base
metai thickness Gas
o Groove preparation Permitted | shielding
Welding Joint (U = yniimited) Root Crooee oot Sroove welding -
process designation Ty Te opening angle face radius positions | (FCAW) | Notes
['R
U, R=0to 1/8 « = 45" f=1/8 r=3/8 All - M, V
SMAW TC-U9a preferably V] o]
5/8 or thicker! R=0Qto 1/8 a=30° t=1/8 r=3/8 F.OH - M. V
o, Not AC
GMAW | 1e.UgaGF | prefersbly | U | R=0tw1/8 | a=30° | =18 | =38 | Al | rquirea |4 M.
FCAW . equ
5/8 or thicker
Double-J-groove weld (9} Toierances
T-joint(T) [ - N
Caorner joint {C} r--1l e As detailed | As fit up
7 | (d R=+1/16,-0| +1/16,-1/8
' a=r10°,-0° | +10°.-5
1 ¢ \ —
N\ re A L f 2+1/16,-0 | Not limited
r=+1/8—0] =1/18
rafe X
80° - 90°
Base
metal thickness Gas
Groove greparation Permitted | shielding
Welding Joint (U = uniimited} Root Groove Root Graove | welding for
process designation Ty . Ty apening angle face radius | positions® (FCAW) | Notes
u, R=0101/8 | a=45 t=1/8 | r=3/8 At c.}
SMAW TC.USh . oreferably u - My
5/8 or thicker R=0Q0tw 1/8 a=30° f=1/8 r=3/8 F,OH '
GMAW - U, . 5 Not AC
FCAW TC-U9b-GF preferably ¥] R=0151/8 a =30 f21/8 r=3/8 Ail required |4 M, V
5/8 or thicker h
Note A: Not prequalified for gas metal arc weiding using short cireuiting transfer.
Note C: Gouge root to sound metal before welding other side.
Note J: If fillet weids are used in buildings to reinforce groove welds in corner and T-joints, they shall be equai 1o 1/4 T, but
need not exceed 3/8 in. Groove welds in corner and T-joints of bridges shail be reinfarced with fillet welds equai t0
1/4 T, but not more than 3/8 in.
Note M: Doubie-groove weids may have grogves of unequal depth, but the depth of the shallower groove shail be no less than
one-faurth of the thickness af the thinner part joined.
Note V: For corner |oints. the outside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the weiding operations without
excessive edge meiting.
N\ ¢ £ = Flat, OH = Overhead.

Prequalified complete joint penetration groove welded joints
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S
AWS D1.1
Square-groove weid (1) ~Reinforcement 1/32 to 1/8, no tolerance
Butt joint (B}

L 4

Ll Groove preparation ]

metai thickness ;

Tolerances Permitted | Effective ;

Welding Joint (U = untimited) : As detaiied As fitup welding thro»al i

process designation T4 T2 Root opening positions (E) Notes
8-Pla 1/8 max - | R=0tw /16 | +1/16.-0 $1/16 an 4T, =118} 8
MA T

suaw 8-Pic 1/4 max - R*%‘ min +1/16,-0 =1/16 All —ZL 8

Square-groove weid (1)
Burt joint (B)
E Reinforcement 1/32 to 1/8. no tolerance
Ty . A
e 4
[ Reinforcement 1/32 to 1/8, no tolerance
e Groove preparation
metai thickness
Tolerances Permitted | Effective
Weiding Jont (U = unlimited) Root As aetailed As fit up weliding | throat
process designation Ty T2 apening positions (E} Notes
T, +3/16 3T,
SMAW B-P1b 1/4 max o —— =0 see also All —_— c2
2 33.2 e

Note 8; Joints weided from one side.
Note C2: Root neeg not be gouged before welding second sice.

Prequaiified partial joint penetration groove welded joints



LANL Engineering Standards Manual 0ST220-03-01-ESM

Chapter 13, Welding

GWS 1-06 — Weld Joint Design

Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 0, 8/16/04
Page 17 of 28

N
AWS DL.1
Douyble-J-groove weid (9}
Butt joint (8}
T-joint (T}
Corner joint (C)
T
) 1
ol
Base Groove preparation
metal thickness Root opening
Root face Tolerances Permitted | Effective
Weiding Joint {U = yniimited} Groove radius As detailed As fitup welding throat .
process designation T T, | Grooveangle | - pasitions (E) Notes
1/2 min R=0t 1/8 +1/18,~0 =1/16
y (for bridges f =1/8min -0 £1/18 Alt s E. L.
L 8TC-P9 5/8 min} = r =3/8 *1/4,-0 :1/16 LV
a =45° +10°,-0° +10°, -5
R=0 +1/16,-0 £1/16
1/2 min . AE
GMAW e f = 1/8 min -0 =1/16 g
Fcaw | BTCPOGF | (forbrdees | U ) . .3g +1/4,-0 21716 ol S
- mn a =30° 0.0 +10°,-5"
3/4 min a =20° +10°,-0° +10°,-5° cy
C-Pe-S (for bridges | Y Flat S a0
7/8 min) R=0 =Q +3/16,-0
SAW f =1/4min -0 =1/16
r =1/2 +1/4,-0 21/16
T-PO-S 3/4 min U Flat S |-
« =458° +10°,-0° +10°,-5"
Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.
Note E:  Minimum effective throat (E} as shown
‘ Note J: If filler weids are used in buildings to reinforce groove welds in corner and T-joints, they shai! be equai to 1/4 T but
need not exceed 3/8 in. Groove welds in corner and T-joints of bridges shail be reinforced with fitlet weids equai 1o
1/4 T, but not more than 3/8 in.
Note L: Butt and T-joints are not prequalified for bridges.
Note Mp: Double-groove weids may have grooves of unequal depth, provided they conform to the {imitations of Note €. Also,
the effective throat {E}, lessany r i lies individually to each groove.
Note V: For corner joints, the outside groove preparation may be in either or both members, provided the pasic groove

configuration is not changed and adi

is mair

excessive edge meiting.

edge di

d to support the welding operations without

Prequalified partial joint penetration groove weided joints
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N’
AWS D1.1
Single-J-groove weld (8}
Butt joint (B}
T-joint (T}
Corner joint {C)
Base Groave preparation
metal thickness [~ Root cpening
. Root face Tolerances Permitted | Effective
Welding Joine (U = unlimited) | Groove radius | As detailed As fit up weiding | throat
process | designation T Ta Groove angle positions {€) Notss
‘ /4 min ax4s e -0 gl E L.
SMAW aTCes ttorbridges | U | paguwi8 | +1/16-0 1116 Al s v
5/16 min) f = 1/8'min =0 +1/16
. 1/4,-0 +1/16
GMAW | a1c.reiGr (f:al:br:d';a y - Al s oV
. 5/18 min) a =30° +10°.-0° +10°.—-5° i
7/16 min a »20° +10°,=-0° +10°,-5° N
SAW cPes "f/'z b::’:)" U | reo =0 +3/16.-0 ¢ Fiat s EV
f =1/ min -0 21/16
e =12 +1/4,-0 /16
SAW T-P8.S 7/16 min u Flar S E. L
a = 45° +10°,-0° +10°,-5°
Note A:  Not preguaiified for gas metal arc weiding using short ci st
Note €: Minimum effective throat {E)
Note L: Butt and T-joints are not prequalified for bridges.
Nots V:

Far corner joints, the outside groove greparation may be in either or both members, provided the basic groove

configuration is not d (0 support the wetding aperations without

and ad

excessive edgs meiting.

t8 edge di is

Prequalified partial joint penetration groove welded joints
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N
AWS D1.1
Single-U-groove weid (8)
Burt joint (B)
Cormer joint (C)
-
L
!
| DGR SppuipE
b
l‘Tz- R
Base Groove preparation
metal thickness :
Ao Tolerances Permitted | Effective
Weiding Jaint {U = unlimited) Groove radius As detailed As fit up weiding throat
process designation Ty Ta | Groove angie positions (E) Notes
1/4 min R=0t 1/8 +1/16,~0 =1/16
. £ =1/8 min -0 £1/16 Al 3 E L
SMaw L (orbridges | U | 44 +1/4,-0 £1/16
5/18 min} a =d§° “10° -0° +10° -5
~ 174 min R=0 41160 | :1/16 e
GMAW . f =1/8 min -0 s 1/16 R s . E,
FCAW BCPEGF | (forbridess | U | g +1/4.-0 1116 L
8/16 min) a =20° ’100'_00 0100'_50
7/16 min R=0 =0 +3/16,-0¢
SAW B8C-P6-S {for bridges g | f =1/4min -0 £1/16 Fiat [ E, L
1/2 min) r =14 +1/4-0 =1/16
: a =20° +10°,-0° «10°,-5°

Note A: Not prequalified for gas metal are weiding using short circuiting transfer.

Note E:  Minimum effective throat (E)

Mote L: Butt and T-jgints are not prequaiified for bridges.

Prequalified partial joint penetration groove weided joints

[
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AWS D1

.1

{Double-V-graave weid (7}

Butt joint {8}

Base Groove ureoarati::n
maetal thickness Root apening T
. . Root facs Permitter | Effective
Weiding Jaint {U = uniimited) Groove radius | As detailed As fitup welding | throst
process designation Ty Ty Groove angie positions (E} Notes
+/2 min R=0t01/8 +1/16,=0 2118 .
. " t =1/3 min -0 £1/18 g
S L agt "°]'8°"'.’9" = lrevs +1/4,-0 116 Al $ Mo
§/8 min) a =45 +10°.-0° +10°,-5"
. R=0 +1/16,=0 2116
1/2 min g
GMAW . ) f = 1/8 min -0 =1/16 i s AE,
FCAW BPRGE | ororidgs | = ava +1/8,-0 2118 L Mp
« =20° +10°,-0° +10°,-5°
. R=0 20 +3/16,-0¢
3/4 min .
N - f =1/4 min -0 =1/18 E. L.
el e ";’I’s""f’gf p—_— +1/4,-0 £1/16 il g Mp
min e =20° +10°,—0* +10°,-5°

Note A:  Not prequalified for gas metal arc weiding using short circuiting transfer.
Note E:  Minimum effective throat (E)

Mote L: Butt and T-joints are not prequalified for bridges.

Note Mp: Double-groove weids may have grooves of unequai depth, provided they conform to the limitations of Note €. Also,
the effsctive throat (E), less any reduction, applies individually to each groove.

Prequalified partial joint penetration groove welded joints
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\__
AWS D1.1
Double-Devei-groove weid {5) ’
Butt joint (B)
T-joint (T)
Camer joint (C)
Base Groove preparation
metal thickness i
Roat opening Tolerances Permitted | Effective
Weiding Jeint {U = unlimited) Root fice As detailed As fitup welding throat
process designation T T Groove angle positions* {E} Notes
1 min R=0 +1/16,-0 =1/16 € L
SMAW a8TC-PS {for bridges | U f = 1/8 min -0 £1/16 All S-18 |po v
1-1/8 min) a =45° +10°,-0° +10°.-5° ’
1/2 min EH H
{for bridges R=0 +1/16,-0 =1/16 ’ AE L
3?:‘:5 STCPSGF | S/8mini | y | f =1Bmin -0 =116 fel
N " COc +10°,-0° +10° -5 VOH | s-us8
1 min
3/4 min i R=0 =0 +3/16,-0% £ L
SAW TC-PS-S {for bricges | U f = 1/4 min -0 =1/16 Flat s Mé v
7/8 mia} a =80° +10°,-0° +10°,-5° !

Note A: Not prequalified for gas metal arc weiding using short circuiting transter.

Mote E: Minimum effective throat (E}
Note L: Butt and T-joints are not prequalified for bridges.

Note Mp: Oouble-groove weids may have grooves of unequal depth
the effective throat (El, lessany i lies indi

For corner joints, the outside groove preparation may be in sither or both members, provided the basic groove
changed and adequate edge distance is maintained to support the welding operations without

Note V:

configuratian is not

excessive dge meiting.

«E = Flat, 4 = Horizontal, V = Vertical, OH = Qvernead.

. provided they conform to the timitations of Note E. Also,
{ly to each groove.

Prequalified partial joint penetration groove welded joints
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N’
AWS Dl1.1
Singie-bevel-groove (4)
Butt joint (8) ~ Note V
T-joint(T) =
Comner joint (C) ST & D
= BhE
! [
b Ly
T. R
Groove areparation
Base
metal thickness | qoge onening fiatances Permitted | Effective
Weiding Joint (U = unlimited} Root face As detailed As fit up weloging. throat N
process | designation Ty Tz | Groove angte positions [{3] otes
, 7/18 min R=0 *1/16,~0 21716
‘ for bri f =1/8 min -0 =1/16 _
smaw | BTces | UUTDRGEE |, ) i T10°.~0° 0" -5 Al s-18 [E.LV
1/4 min o
(for bridges R=0 +1/16,-0 s116 J AE
GMAW | orepsgr | S16miml | U | f =t8min | -0 118 b
FCAW a = 48° +10°,=0° +10°,=5 V.0 s-18 »
7/16 min S~
7/16 min Ra0 =0 +3/16,-0%
¥ 1 (far bricges f =1/4 min -0 +1/16 Flat s E. L V
saw Usa 1/2 min) u a =»60° +10°,-Q° +10°, -5
Note A: Not pregualified for gas metal are weiding using short circuiting f

Note E:  Minimum effective throat (E)
Note L: Butt and T-joints are not prequalified for bridges,

Note V: For corner joints, the cutside groove preparation may be in either or both membpers, provided the basllc grogve
configuration is not changed and adequate edge distance is maintained to support the weiding operations without
excessive edge meiting.

*F = Fiat, M = Horizontal, V = Vertical, OH = Qverhead.

Prequalified partial joint penetration groove weided joints
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AWS D1.1
Doubie-V-groove weid (3}
N Butt joint (B}
;5
oy 3
? + f Tx
f._L
53
Groove preparation
Base
metal thickness Root op g Tolerances Permitted | Effective
Weiding Joint {U = untimited) Root face As detailed As fitup Iging throat
process designation Ty T, Groove angle positions [13] Nates
R=0 *1/16,-0 /16
R t =1/8 min =0 :1/16 E. L
SMAW 8-P3 1/2 min - a =60° +10°,-0° +10° —5° Alt S Vio
R=0 +1/16,=0 :1/16 A,
GMAW . f = 1/8 min -0 $1/16 E.L,
FCAW 8-P3-GF 1/2 min - a =60° +10°,-0° +10°,=5° At S Mo
R=0 =0 +3/16,-01
) t = 1/4 min -0 £1/16 Flat s E L
Saw 8-p3S 3/4 enin a =80° #10°.-0° +10°.=5° Mp
Single-bevei-graove weid {4)
N 8utt joint (B)
T-joint (T)
Corner joint (C}
S [:: Note W
Base Groove preparation
metal thickness T .
. Root opening e — Permitted | gftactive
Welding Joint {U = untimited) Root face As detailed As fit uo ding throat
process designation Ty T Groove angie positions {E) Notes
R = 332 min R = min =1/16
BTC-P4 1/2 max - | f=0w18 1718 £1/16 Al S-8 |B.LW
smaw @ « =45° +10°,-0° +10°,-5° !
Note A: Not prequatified for gas metal arc welding using shart cireuiting transfer.
Note B; Joint is weided from one side only.
Note £:  Minimum effective throat (E)
Note L: Butt and T-joints are not prequaiitiea for bridges.
Note Mp: Double-groove weids may have grooves of unegual depth, provided they conform o the limitanons of Note €. Also,
the effective throat (E), less any reduction, applies individuaily 10 each groave.
Note W: Unbeveled face is the iower edge for harizontal position.
N

Prequalified partial joint penetration groove welded joints



LANL Engineering Standards Manual 0ST220-03-01-ESM

Chapter 13, Welding

GWS 1-06 — Weld Joint Design

Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 0, 8/16/04
Page 24 of 28

N’
AWS Dl.1
Single- V-groove weid (2}
Butt joint (B}
Corner joint (C) : —-Ls-r
T\ s
! £ 'V BC-P2GF
. t 8C-P2S
.
-t =R
Tz ad
Base 'Groove preparation
metal thi
) Roat opening Tolerances Permitted | Effective
Weiding Joint {U = uniimited] Root face As detailed s fitup weiding | throat
process designation Ty Ty Groove angie positions (E) Notes
1/4 min R=0Q =0 +1/16,-0
SMAwW 8C-P2 {for bridges u §f =1/8 min +1/16 =1/16 Al S E. L
5/16 min} a =60° +10",-0° +10°,-5°
GMAW 1/4 min R=0 =0 +1/16,=0
ECAW BC.P2-GF (for bridoes U ¢ = 1/8 min *1/16 =1/16 All S A E L
5/18 min) a =60° +10°,-0" +10°,-5°
S~
R=0Q =0 +1/16.-0 ’
SAW 8C-P2S 7/16 min V) f = 1/4 min =1/16 £1/16 Flat S E.L
a =60° +10°.-0° +1Q° =5

Notwe A: Not prequalified for gas metal arc welding using short circuiting wransfer.

Note 8:  Joint is weided from one side oniy.

Note £: Minimum effective throat (E}
Note L: Butt and T-jaints are not prequaiified for bridges.

Prequalified partial joint penetration groove welded joints
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N [1/16

5

Base metal 1/4 or

Base metal less
mare in thickness

than 1/4 thick

(A) (8}

Maximum size of fillet weid along edges

(c} [1o}]

Skewed T-joints

Note: {E) . (E"), = effective throats dependent on magnitude of gan (g,}.

in}
* Angles smalter than 60 degrees are permitted; however, in such cases; the weld is considered to oe a partial joint
penetration groove weld,

Details for prequalified fillet welds

Minimum fillet weid size for prequalified joints

Base metal thickness of Minimum size
thicker part jointed (T) of filler weld®
in. mm in. mm
T<i/4 T< 6.4 1/8°* 3
1/4<T=<1/2 6.4<T=12.7 3/16 5 { Single-pass
1/2<T=3/4 12.7<T<19.0 1/4 6 { welds must
34<T 19.0<T 5116 8 be used

*Except that the weld size need not exceed the thickness of
the thinner part joined. For this exception. particuiar care
should be taken to provide sufficient preheat to ensure weld

soundness.
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BACKING OF THICKNESS SUFFIGIENT ﬁ

TO PREVENT MELT THROUGH | |

£ . 3
RSET

f
TF- ,

WELDING THICKNESS, t
PROCESSES (NOTE 1) A= ROOT OPENING | POSITIONS
18 Ga. (MIN), 12 Ga. (MAX) | O (MIN), t (MAX)
ALL ALL
11 Ga. (MIN), 7 Ga. (MAX) | 3/4 t (MIN), t (MAX)

Note: :
1. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Sauare Groove Weld in Butt Joint with Steel Backing

: el

. £ i
: t
WELDING THICKNESS, t
PROCESSES (NOTE 1) A= ROOT OPENING | POSITIONS
18 Ga. (MIN), 12 Ga. (MAX) 0 (MIN)
ALL ALL
11 Ga. (MIN), 7 Ga. (MAX) t (MAX)

Note: .
1. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga,

e

Square Groove Weld in Butt or Corner Joint without Backing

R

-« 1
WELDING THICKNESS, ¢
PROCESSES (NOTE 1) R =ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL ALL
11 Ga. (MIN) t/4 (MAX)

Note:
1. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in Corner Joint
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9 ¥
f pl
R-
ty
WELDING TH'GKNESS, f1 or '2
PROCESSES (NOTE 2) A= ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL /2 (MAX) ALL
7 G (MAX) (SEE NOTE 1)

Notes:
t, = thinnest member when two different thicknesses are involved.

s "
2. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in Lap Joint

T T
WELDING THICKNESS, , or £,
PROCESSES (NOTE 2) R = ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL ALL
/2 (MAX)
7 Ga. (MAX) (SEE NOTE 1)

Notes:
1. t, = thinnest member when two different thicknesses are involved.

2: For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in T Joint

i
v

i s
T

2
L.,

o

WELDING THICKNESS A =ROOT
PROCESSES (NOTE 2) OPENING | POSITIONS
t, = 18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL B ALL
t, =ty (MIN), 7 Ga. (MAX) (séE 50@1)

Notes:
t, = thinnest member when two different thicknesses are involved.

i .
2. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Butt Joint
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~—=

WELDING THICKNESS R=ROOT
PROCESSES (NOTE 2) OPENING POSITIONS
t; = 18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL ALL
/2 (M
ty = t; (MIN), 7 Ga. (MAX) {séE ,,E,O‘%)n

Notes:
t = thinnest member when two different thicknesses are involved.

1.
2. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Corner Joint o

+
T
WELDING THICKNESS, t
PROCESSES (NOTE 1) A = ROOT OPENING | POSITIONS
7 Ga. (MAX) 0 (MIN)
ALL ALL
18 Ga. (MIN) 1/2 (MAX)

Note:
1. For equivalent thicknesses for supporting structural members in shest metal gage terms, use 3/16 in, for 7 Ga., 1/8 in. for 11 Ga.

Flare V Groove Weld in Butt Joint

T <
4
WELDING THICKNESS R = ROOT
PROCESSES (NOTE 2) OPENING POSITIONS
t; =18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL ALL
£,/2 (MAX
ty =t (MIN), 7 Ga. (MAX) (SEE ,fmTE’n

Note:
t; = thinnest member when two different thicknesses are involved.

1.
2. For equivalent thicknasses for supporting structural members in sheet metal gage lerms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Lap Joint



